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Highlights 
This year’s Manufacturing Technology 
Conference opened to an unseasonably 
chilly reception in San Diego, perhaps a 
hangover from the worst chill in ‘living 
memory’ in the gallium arsenide business. 
The theme for this year’s conference was 
“Compound Semiconductor Manufacturing: 
New Challenges, Great Opportunities” 
and in that title there is a great deal of truth. 
Silicon-germanium (and silicon) continue to 
improve performance and provide challenge 
to some of the lower performance 
applications, but improved gallium arsenide 
device technology and costs, plus new 
commercial indium phosphide devices, 
continue to hold off the challenge at the 
high frequency end (40 gigabits per second 
and above) creating new opportunities. On the 
social side, the organisors had a noble but offi- 
cial motto of “Food for the body as well as the 
mind” and they should be commended for 
providing quality refreshments throughout.An 
interesting visit to the Air and Space Museum 
was arranged, plus the usual ugly picture com- 
petition (in which the author thought that he 
had an outside chance). 
In spite of the semiconductor doldrums, 
attendance was little changed from 2001 .The 
conference received typical industry support, 
with about 100 exhibitors and 15 generous 
sponsors. However, the limited exhibit hours 
seem to be too short to visit all the booths or 
to fully reward the exhibitors for their time 
spent building and dismantling their stands. 
On the exhibit floor, most businesses were 
reporting lower turn over, in keeping with 
semiconductor climate, but the general tone 
was upbeat as signs of an industry turn 
around appears to be on hand.The most fre- 
quently asked question was - is it real? - and, 
the most frequent answer --- too soon to tell! 
With a conscious effort to increase the confer- 
ence scope and include sessions on the manu- 
facture of the other compound materials 
devices [indium phosphide and antimonide, 
silicon carbide, gallium nitride (and perhaps 
silicon-germanium)], MANTECH could be 
come the annual commercial event for 
compound semiconductor manufacturing 
technology. 
Much of the gallium arsenide hope appears 
to rest in the wireless arena, including a 
reshaped cellphone handset business, which 
according to most analysts will see a return 
to growth later this year (about 10%) 
supported by equipment replacement and 
next generation handset demand. Unfortunately, 
the picture from the handset manufacturers to 
support this thesis is not quite as clear as the 
analysts are hoping for and it may take a 
couple more quarters to prove them right. 
More importantly, the market place will be 
changed forever and the segment leaders may 
be replaced as transitions take place from FETs 
to HBTs and from MMICs to MCMs all happen- 
ing concurrently with a consolidation of the 
supply chain. 
Positive 
But, there was one really positive trend 
apparent here for compounds and that was, 
that based on power amplifier performance 
(and perhaps falling prices), more gallium 
arsenide will be needed in the latest handset 
renditions to meet higher power efficiency 
and better linearity requirements. However, 
the need to align with a module assembler 
will be more important as module incorpora- 
tion, rather than chip selection, is on the 
increase.A return to good profitability may be 
a little more difficult to achieve for the device 
producers, since most manufacturers have 
increased their capacity in the last 18 months 
during the downturn by the addition of or 
change over to 6” waferfab lines, therefore 
higher device volumes may be required to 
fill the GaAs factories to acceptable levels of 
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profitability. But on the whole, there is a posi- 
tive outlook for 2002. 
In the less mature compound semiconductor 
fields of indium phosphide and gallium nitride, 
new applications and growing formative mar- 
kets were able to protect most market seg- 
ments from excessive shrinking.They are 
poised for renewed growth as the promised 
turnaround becomes a reality and as new prod- 
ucts are accepted in the marketplace. From sev- 
eral points of view and the funding plans at 
DARPA, widegap materials (gallium nitride and 
silicon carbide in particular) are very important 
and will be the key components in later genera- 
tions of military and commercial systems. 
Therefore DARPA has long range funding aid for 
a variety of widegap research projects, includ- 
ing substrate size and quality, high temperature 
and high power electronics and creating power 
efficiencies above 50% at very high frequen- 
cies.According to Strategies Unlimited, this mar- 
ket will have a value of $500 million this year, 
rising to $5 billion in 2010. 
The true form of flattery, namely imitation, 
(or in this case pseudo competition) was 
held until the last paper, where additional 
data to that contained in the accompanying 
article (vide infra) was revealed. In this invited 
talk, more news on the growth of gallium 
arsenide on silicon was presented in a joint 
paper by Motorola and IQE. Here, the attrac- 
tion of a successful marriage between III-Vs 
and silicon is expected to open lower cost 
doors to new electronic and optoelectronic 
opportunities. 
A few more pieces to the puzzle were 
exposed including a transmission electron 
micrograph showing good boundary layers. 
Threading dislocation densities were reported 
to be as low as 5 x lo4 defects per cm2 (also 
typical for LEC gallium arsenide wafers) and 
the electron mobility for the 2 micron gallium 
arsenide films on silicon was as high as 94% 
of the controls (GaAs on GaAs). For these 
0.7 x 100 micron gate-dimension FETs, maxi- 
mum drain currents of 367 mA/mm and 
transconductances of 223 milliSiemens/mm 
were achieved and RF class A power densities 
were 90mW per mm with an associated power 
added efficiency of 38%. Good reliability was 
reported with a 1.2% drain current degradation 
after 800 hours at 200”CAt the right price, the 
product sounds good! 
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